The present study aimed to assess the perception and knowledge of Brazilian orthodontists on the ideal moment to treat Class II malocclusions. Questionnaires with open, semi-open and close questions were sent by e-mail to 1653 Brazilian orthodontists. These orthodontists were registered in the Brazilian Association of Orthodontics and Dentofacial Orthopedics (ABOR). One-hundred and three (9.86%) Orthodontists replied to the questionnaires. Most of them were males (60.5%) with specialization as the highest level of professional qualification (59.9%). Most of the orthodontists (51%) reported preference for treating Class II malocclusions in late mixed dentition, followed by the early mixed dentition (29%). The age range between 10 and 12 years old figured as the most prevalent in patients searching for treatment (42.7%). Most of the patients searching for treatment were females (69.7%). Preferences for functional orthopedic appliances were reported by 35% of the orthodontists. Brazilian orthodontists revealed a trend for treating patients with Class II malocclusions in the late mixed dentition. Female patients aged from 10 to 12 years old represented the majority of patients that search for orthodontic treatment. Functional orthopedic appliances were preferred by Brazilian orthodontists for treating Class II malocclusions.
INTRODUCTION
Class II malocclusions are represented by the distal occlusal position of the lower molars in relation to their antagonist. This malocclusion may be classified within divisions 1 and 2, which are based on the inclination of the upper central incisors (Angle 1899). Class II malocclusion is not the most prevalent malocclusion in Brazilian patients (Brasil 2012) . However, it figures as one of the most common reasons behind the search for orthodontic treatment (Quaglio et al. 2009 ). Epidemiological studies (Quaglio et al. 2009 , Bittencourt and Machado 2010 , Brasil 2012 ) point towards Class I malocclusion as the most prevalent, while Class II is often associated with important aesthetic (Cançado et al. 2009, Bittencourt and Machado 2010) , functional, psychological and social consequences (Bittencourt and Machado 2010) .
Uncertainty lies on the ideal time to treat Class II malocclusions (Cançado et al. 2009 ). Two main protocols have been applied for this purposethe early intervention within two phases, and the late intervention within a single phase. The first consists in an initial treatment stage with functional orthopedic appliances during the mixed dentition and a second stage with fixed appliances in the permanent dentition (Silva-Filho et al. 2005) . Ideally, patients treated with this protocol should be aged before adolescence. In this age period optimal outcomes may achieved treating the overjet, overbite and the alignment of incisors (first phase). Next, in the adolescence additional corrections may be performed in the remaining discrepancies (second phase) (King et al. 1990 ). The literature defends this protocol justifying that it assures major stability and corrects the malocclusion through the control of dental and skeletal growth (Dugoni and Lee 1995, White 1998) .
On the other hand, the late intervention is founded on the correction of the malocclusion in the permanent dentition in a single phase (without orthopedic therapeutics) (Cançado et al. 2009 ). In this protocol, skeletal and dental corrections are performed simultaneously (Calheiros et al. 2008 ). This protocol emerged as an alternative to the lack of patient cooperation in early interventions, as well the high cost of these interventions (dental movement is less evident before the pubertal growth spurt, which makes the treatment last longer) (Calheiros et al. 2008) . Additionally, adepts of this protocol suggest that the orthodontic control over skeletal and dental growth is merely hypothetical (Franchi et al. 1999 , Bendeus et al. 2002 . Thus, establishing the ideal therapeutic protocol depends on the psychological and financial capacities of the patient, the duration and stability of the treatment (Proffit and Tulloch 2002, Popowich et al. 2005) and the individual characteristics of each case based on clinical and cephalometric evidences (Gimenez et al. 2007) .
In face of the high demand for orthodontic treatment of Class II malocclusions, the two therapeutic protocols -double and single phases -were questioned on their clinical effectiveness (Bremen and Pancherz 2002) . The present study was justified considering I) the uncertainty in the scientific literature on the treatment of patients with Class II malocclusion; II) the lack of information on the ideal moment for treating these patients in Brazil; and III) the lack of information on the systems/appliances used by Brazilian orthodontists in the treatment of Cass II malocclusions.
MATERIALS AND METHODS

ETHICAL CRITERIA
The present study was conducted after the approval of the local Committee of Ethics in Research (protocol number: CEP -3415570-09; CAAE -0117.0.214.000.09). added to these questions in which the orthodontists could include other limiting conditions.
INSTRUMENT AND DATA EXTRACTION
A pilot test was designed to validate an instrument for data collection and to estimate the mean time taken for the application of this instrument. In this research part, the instrument was sent to fifteen orthodontists in the State of São Paulo. These professionals were not included in the main sample.
After 7 days, the instrument was sent a second time to the same orthodontists. The agreement between the two applications of the instrument was assessed and correlated with Spearman's Correlation Coefficient. Eleven (73.33%) orthodontists out of the 15 responded identically to the questionnaires in both moments. Good correlation was observed in this test (ranging from 0.07 to 1) and suggested a satisfactory reproducibility.
METHODOLOGY
After the pilot study, the questionnaire was sent via e-mail to the orthodontists sampled from ABOR. The questionnaires were sent together with the research informed consent and the researcher responsibility file.
In total, 1653 e-mails were sent. Responses to these e-mails were expected within the following 30 days. After this period, identical e-mails were sent to the orthodontists that did not reply to the first contact. Responses to the second e-mail were expected within 15 days. After 45 days (between first and second e-mails) 163 orthodontists replied (9.86%).
DATA ANALYSIS
The data obtained was expressed with absolute (n) and relative (%) frequencies. Spearman's Correlation Coefficient was applied to assess the reproducibility in the pilot study. A second part of the questionnaire was designed to investigate objectively the ideal moment in which the orthodontists prefer to treat patients with Class II malocclusion. The questions in this part concerned not only the ideal moment to treat these patients, but also if the dentists observe benefits in the early intervention, especially if it reduces the need for extractions in the second phase; if the early intervention reduces treatment duration in the second phase; if the intervention increases stability and alignment of the lower incisors; if the orthodontists considered the patients age below 10 years old more cooperative than adolescents; and if the orthodontists believe that the first phase influences in the second phase.
Open (subjective) questions investigated the most prevalent sex and age group searching for treatment of Class II malocclusions; the prevalence of cases treated in the first phase; and the most used systems and appliances.
Semi-open (semi-subjective) questions were designed to investigate conditions in which the early intervention could be hampered, such as the lack of patient cooperation, poor oral hygiene, and the lack of financial conditions. An open field was ARMANDO K. KAIEDA et al.
Chi-square test was performed to associate each answer in the questionnaires with the level of professional qualification and experience of the orthodontists. Fisher exact test was used to investigate the answers in which the frequency expected was below 5 (n<5). Statistic tests were performed with a significance level of 5% (α=0.05) using SPSS 21.0 (IBM Corp., Armonk, NY, USA) software package.
RESULTS
Out of the 1653 e-mails sent to the Brazilian Orthodontists registered in ABOR, one hundred and three (9.86%) were replied. Table I shows that the sample addressed in the present study consisted of Orthodontists aged between 23 and 82 years old (mean age: 39.9 years ± 10.3) years (23 to 82 years). Their time of experience in Orthodontics ranged from 1 to 54 years (mean time of experience: 13.0 years ± 9.0) ( Table I) . Table II brings information on the orthodontic management of Class II malocclusions. Most of the orthodontists prefer the late intervention -within mixed dentitions. A lower prevalent rate was observed regarding orthodontic treatment in the permanent dentition. Most of the patients searching for orthodontic treatment of Class II malocclusions were females aged between 10 and 12 years old. Children age between 4 and 6 years old were less prevalent. According to most of the orthodontists, the early intervention reduces the need for premolar extractions and potentially reduces the treatment time in the second phase. Orthodontists' opinions on the influence of early intervention in the stability and alignment of lower incisors were similarly divided. The outcomes also indicate that orthodontists consider the children aged below 10 years old more cooperative than adolescents. The orthodontic appliance most reported to treat Class II malocclusions was the functional orthopedic; followed by the combination of extraoral and functional orthopedic; distalizers (exclusively); the combination of extraoral and distalizers; and the combination of functional orthopedic and distalizers. According to the orthodontists, the main condition limiting the treatment of Class II malocclusions is the lack of patient cooperation.
The stage of dental development preferred for treating Class II malocclusions was associated with the level of professional qualification and the time of professional experience in Orthodontics (Table III) . Preference for treating in the early mixed dentition was more prevalent among professionals with a Master degree, followed by specialists. Professionals with PhD degree preferred the treatment in the late mixed dentition, followed by specialists. The treatment of patients with deciduous dentition was more prevalent within professionals with more than 16 years of experience in Orthodontists. Professionals with time of experience between 10 and 16 years and less than 9 years preferred patients in the permanent dentitions.
All the other responses provided by the orthodontists were not statistically significant DD: deciduous dentition; EMD: early mixed dentition; LMD: late mixed dentition; PD: permanent dentition; AP: adult phase; *p-value for Fisher's exact test with a significance level of 5%.
for the association (p≥0.05) with the level of professional qualification and the time of professional experience. The sample Power reported in Table III reached 0.98. It indicates that type II error (in both associations observed in this study) was well controlled and the probability of statistical differences being found by chance was remote. Based on that, the associations performed in the present study had statistical power enough to support the conclusions.
DISCUSSION
Several protocols are reported in the scientific literature for the treatment of Class II malocclusions. Consequently, divergence in therapeutic opinions exists. Knowing the treatment protocols available is important to promote optimal clinical outcomes. The present study is justified to assess the knowledge and perception of orthodontists on the ideal moment to treat patients with Class II malocclusion and to screen the inherent systems and appliances. The present study highlighted a trend in Brazil for the orthodontic treatment of Class II malocclusions in the late mixed dentition. It reflects on the therapeutic concern with the pubertal growth spurt and the conservative treatment with functional orthopedic appliances.
According to SB Brasil (Brasil 2012) , the prevalence of Class I malocclusions in deciduous dentition reaches 77.1% of the population, followed by Class II (16.6%) and Class III 6.4% malocclusions. Similarly, an epidemiological survey (Bittencourt and Machado 2010) with 4.776 Brazilian children age from 6 to 10 years old showed a prevalence rate of 18.4% of Class II malocclusions. Despite not the most prevalent, Class II malocclusion is one of the most common reasons behind the search for orthodontic treatment (Quaglio et al. 2009 ).
Since 1980 the population of dentists in Brazil is predominantly female (56.3%) (Mott et al. 2008) . However, in specific specialties, such as Orthodontics, men are the most prevalent (Paranhos et al. 2009 ). The present study corroborates the literature expressing a prevalence rate of 60.5% for men. On the other hand, the literature indicates a possible change of the scenario in Orthodontics (Nunes et al. 2010) , in which women reveal major interest in the search for training. Confirming the literature (Paranhos et al. 2011) , specialization was the most prevalent level of professional qualification among orthodontists in the present study (59.9%). This finding is justified on the increasing number of specialization courses in Brazil (Paranhos et al. 2008) .
The ideal moment to start the orthodontic treatment in patients with Class II malocclusion lacks consensus in the scientific literature (Cançado et al. 2009 ). Depending on the treatment choice, the pubertal growth spurt may be conserving an important landmark for triggering treatments (Ruf and Pancherz 2003) . In the present study most of the Brazilian orthodontists preferred the treatment in the (early or late) mixed dentition, confirming the importance of the pubertal growth spurt (Kopecky and Fishman 1993, Ruf and Pancherz 2003) . These outcomes also reflect in the age of major prevalence (from 10 to 12) reported by the orthodontists in relation to the patients in treatment for Class II malocclusions. Also in accordance with the literature (Kopecky and Fishman 1993 , Caprioglio et al. 2017 , Pontes et al. 2017 , 69.7% of the orthodontists indicated that most of the patients in the search for treatment were females. Probably, the high prevalence rate of females is explained on the fact that women concern more about health (Spalj et al. 2017) . The search for the treatment of Class II malocclusions currently remains mostly on aesthetic concerns. It also justify the search for treatment among females aged between 10 and 12 years old -period of mixed dentition (Costa-Júnior and Maia 2009, Pietila and Pietila 1994) .
The diversity of protocols for the treatment of Class II malocclusions culminates with the uncertainty of orthodontists in the therapeutic appliances available and their effects in the dentition (Cançado et al. 2009 ). Thus, the orthodontic treatment will depend on the etiology of the malocclusion, the age of the patients and their clinical and facial characteristics. Choosing the adequate treatment protocol plays an essential part in the final occlusal relation and facial harmony (Sharma 2009 ). Orthognatic surgery (Gimenez et al. 2007 ), dental extractions, fixed orthodontics appliances (Faber and Salles 2006) and functional orthopedic appliances in a single or double phases (Siara-Olds et al. 2010) figure as the most common treatment options available (Al-Jewair et al. 2012) .
The treatment protocol in a single phase is founded on the use of fixed orthodontic appliances in patients with permanent teeth fully erupted (Cançado et al. 2009 ). Some professionals state that the protocol in two phases relies on hypothetical developmental control -justifying the use of a single phase approach (Basciftci et al. 2003 , Ciger et al. 2005 , Marques et al. 2005 . Additionally, they state that long-term treatments compromise patient cooperation and hamper the second phase of the treatment (Wieslander 1993, Livieratos and Johnston 1995) . The literature is also uncertain whether or not the protocol with two phases leads to more post-treatment stability (Barrer 1971) . In specific, the protocol with two phases usually starts in the mixed or deciduous dentition with functional orthopedic appliances and progress to the second phase with fixed appliances installed in permanent teeth (Cançado et al. 2009 ). This protocol is justified in the literature on the potential orthodontic control over bone development (Dugoni and Lee 1995, White 1998) . The literature shows no evident difference between the two treatments. In the present study, a large part of the orthodontists reported preference for the treatment in two phases (Dolce et al. 2005 , Pavlow et al. 2008 . When questioned on the influence of the first phase in the second, most of orthodontists (92.5%) responded positively. Their opinion corroborates the literature (Silva-Filho et al. 2005 , Dolce et al. 2005 .
On the other hand, it is important to highlight that growth is conducted genetically. The protocols founded on controlling growth work opposite to the pre-established genetic expression (da SilvaFilho et al. 2009 ). Reflecting on the limitations of this protocol is important due to the difficulties for modifying skeletal and facial morphology. The orthodontist must know the role of genetics in the treatment chosen for each patient (Singer 1980) .
The association between the opinion on the ideal moment for treatment and the level of professional qualification (Table III) , a trend for treating late mixed dentitions was observed among orthodontists with higher degree of qualification. However, this finding was not statistically significant. Considering the time of professional experience, the three age ranges considered (≤ 9, 10-16 and >16 years old) revealed preference for treating Class II malocclusions during the late mixed dentition. It is justified on the concern with the pubertal growth spurt, the severity of the malocclusion (Dugoni 1998 , Pavlow et al. 2008 and its psychological impact in young patients (Livieratos and Johnston 1995) .
Among the several systems and appliances available for treating Class II malocclusions, the functional orthopedic appliances are the most used, especially because mandibular deficiency figures as the most prevalent etiology in these patients (Ngan et al. 1997) . With a functional and orthopedic biomechanics, these appliances are effective for patients in development (Gimenez et al. 2007 ). The present study indicated a highly prevalent use of orthopedic appliances (Table II) , even in association with extraoral systems. It suggests that Brazilian orthodontists are concerned on benefit optimally from the pubertal growth spurt for treating Class II malocclusions. Differently, distalizers were less prevalent even with a conservative approach (Higa and Henriques 2015) . The low prevalence rate of distalizers is justified possibly in the need for patient cooperation. The same is observed with extraoral and removable appliances. This aspect is confirmed when the orthodontists are questioned on the potential conditions that could hamper early interventions. In this context, 47.2% orthodontists reported the lack of patient cooperation (Table II) .
Orthodontic treatment may be a stressful situation, in which the patient is exposed to new experiences that may cause physical or psychological discomfort (Possobon et al. 2004 ). Consequently, they may not cooperate as expected. In the present study, 69.2% of the orthodontists believe that patients aged below 10 years old are more cooperative than adolescents. These outcomes confirm the literature (Weiss and Eiser 1977, Bowman 1998) . Adolescents often express high anxiety rates in face of their vulnerability to eventual biological and social experiences (da Silva-Filho and da Silva 2013). Yet anxiety may justify the outcomes of the present study.
A limitation that could affect the present study relies on the interpretation of Class II malocclusion. Despite explained clearly in the questionnaire, Class II malocclusion could be interpreted on skeletal relations instead dental (occlusal) relation. Further studies could be performed to confirm the present findings and extrapolate the investigation of the knowledge, perception and attitudes of orthodontists in face of other malocclusions and even skeletal discrepancies.
The present study expressed limitations not inherent to the etiology of Class II or type of facial pattern. The different interpretation of dental or skeletal problems was a confounding bias that could influence while answering to the questionnaire. Further studies should be performed to confirm the present findings and to support the diagnosis and therapeutic protocols for Class II malocclusion in Orthodontics. The present study shows that Brazilian Orthodontists prefer to treat Class II malocclusions in the late mixed dentition. It highlights a concern with the ideal moment for intervention considering patient's growth. These outcomes were also confirmed by their preference for functional orthopedic appliances.
CONCLUSIONS
Brazilian orthodontists revealed preference for treating patients with Class II malocclusion in the stage of late mixed dentition.
Females aged between 10 and 12 years old represent most of the patients searching for orthodontic treatment of Class II malocclusion.
Functional orthopedic appliances are the most used for the treatment of Class II malocclusions.
